Abstract -Whether territoriality regulates population size depends on the flexibility of territory 18 size, but few studies have quantified territory size over a broad range of densities. While 19 juvenile salmonids in streams exhibit density-dependent mortality and emigration, consistent 20 with space limitation, there has been relatively little study of how territory size and individual 21 growth rate change over a broad range of densities, particularly in field experiments.
Our purpose was to determine the effects of a broad range of population densities on the 87 territory size and individual growth rate of YOY Atlantic salmon in conditions that were as 88 natural as possible. In particular, we tested the predictions that: (1) territory size decreased with 89 increasing density towards an asymptotic minimum territory size as observed in the laboratory
90
by Wood et al. (2012) ; and (2) individual growth rate decreased with density in a manner 91 consistent with the negative power curve described by Imre et al. (2005 Imre et al. ( , 2010 
Results

174
To test the prediction that territory size decreased with increasing population density, we 175 first compared models including the variables density, body mass and year of study. One model 176 emerged that best explained the variation in territory size: a single-factor model including out territory area data, using the line of best fit in Fig. 1 , to territory radii assuming that 181 territories were circular in shape (see Keeley & Grant 1995) . On an arithmetic scale, territory 182 radius decreased with increasing density as a negative power curve (Fig. 2) 
206
On an arithmetic scale, SGR for both data sets followed a negative power curve with 207 increasing density (Fig. 5) . While the slope of our data seemed steeper than that of Imre et al.
208
(2010), the error bars around our data indicated no strong differences in SGR between the data 209 sets.
210
To test for the effect of territory size on SGR, we analyzed the data at the individual level 211 rather than at the enclosure level. The best model predicting the growth rate of individual fish 212 included three variables: year of study, log 10 territory area, and log 10 density (data not shown).
213
When these three variables were included in a general linear model, SGR decreased with density To minimize the need for large numbers of fish, the two highest densities in our 234 experiment were created by using enclosures of 1 and 2m 2 . While it is possible that the small size 235 of these enclosures constrained the movement of fish, we think this possibility is unlikely. The 236 average territory size of fish at these densities was only 8-10% of the size of the enclosure (see 237 Fig. 1 in length, longer than any YOY ever observed in Catamaran Brook (Imre et al. 2005 (Imre et al. , 2010 .
277
Clearly, the range of short-term growth rates observed in our experiment cannot be maintained 278 over an entire summer.
279
Secondly, we randomly assigned densities to locations in our experiment, whereas wild will be a positive correlation between habitat quality and density at some spatial scales (Folt et 287 al. 1998), which will weaken any density-dependent relationships in observational data sets.
288
Our data indicate that density-dependent population regulation can act on YOY salmon in 289 at least two ways. The asymptotic minimum territory size of 0.13-2 m 2 suggests that only so 
